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mVai OOBOflHHBBHXCB npO«r«TKB««* 

L«e'3XOK0»«H HarepHan. * 
rpyoax cnycxaor nwpaBi* .« J «« 
pS y c ynnoTHHTenbwm 3 ne«Hra^. h yc 
„ a kmx nnacrupb. 3areM 

S^a r^a-nHHecxon) naxepa paa- 

nnacW-H pac-ipeHKe «^P» ~ 

C . ynnoxHHren^x 
_ MeaoMxepKoft sows. Taxoe pacnono*e _ 
. ir^acripa ooecncmB-er coxpaHHOCTB. 

OCJiaCneHHOM OTBepCTHBM«. * 
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* bux yiacTKOB M Ae*0PHHPo.a«KH cpeA^ 
rTynacrxa nnacrwa no xacaMHa * WT 
££5 noBepxHOCTBK, oocaAHOft kohohkm. 
Cnoco6 ycraMOBXH nnacmpa b hhtcp 

5a «flpa8HHMec«.ft .naxep,. »«"«»• 

flH^cpeHUHanbKUft wianaH 3, ycTaHaanH 
VaexcK MexanmmccxHA nnacrupb 4, xo- 
Topuft *HKCH P ycTC« Ma naxepe ynopaMH^ 
11. PaccTOHKHe newy ynnoTHHTcnbHMHH 
9 „eMeBraHH 1 k 2 ycTaHaanHBaerd b 
aawcMMOCTM or JWiHHbi nnactupa, *ipe- 
R eneHHoro no s bbmcmmoctm 9 m o6ecr.e««e 
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mm nanuoro aaxpunta ynnoTHHTenbtux 
sneueirroB 1 h 2 jcohu«buw yiacrxaw 
nnapTupa • - 

Aratna nnacrupa BubHpaeTca b coot* j 

BtTCTBKH CO CnCTOTWncft S8BMCMKOCTW0 

ma 1*7 AHMsa nnacTupa, h; 

l tf ^ nnMHa RtrrepBAna HcrepMeTHUMoc' 0 

TH O0CAAHOft XOJJOHHbt, M' t 

W«KHa ynnoTHHTCJibHoro sjicneB- 
• • :va rBAPunH^iecxQro naxepa, 
? nmeoie b nwaaiiH^ecKHX na- 
* xepax npn npuxarHu xohucbux 15 
jnacTXOB imaCTupa Wla^ . 
. I paccToaBHa ot ycTba cxaaxHiw 
*pp Mpxseft rpaipau* HirrepBana 
BCrepMQTHqHOCTH oOcaABoft xo-. 
noma*, hi 20 
K - MOAynb ynpyrocTH MaTepnana 
Tpy6, Ha xoropux npdHSBOAHT- 
ca cnyck nnacropa, Mia; 
C -\OTHoneHna HapyxHoro ffHaneTpa ^ 
x BxyTpeHHOiy TpyO, Ha xoto- 
pux npoHSBOAHToi cnycx nnacrrw- 

t| — xo3(J4HUHaHT Oyaccona naTepH- 
r ana TpyO, na roTopux nponsBo-. 

jaiTca cnycx nnacTtipa. 50 
Ilaxep c nnacrupew A cnycxaerca^Ha 
xacocao-xoKnpeccopHux rpyOax <ne no-, 
xasaw) \B oGcaAHyw xononay ? x Hirrep- 
aany 4 0 BerepMeTHTOocni » ocnaojieHHony • 
OTBCpCTHXNH 8. HkxhbA ynrioTHHTcnfcHbiA 33 
saeueHT 2 ycTaHaBJiHBaxfT rax, wobu 
\*ro BcpxHKft Topea Gun nanpoTHB urcxneft 
rpaHHqu HBTepsana l a# DpH stom paccro- 
aBMe Mexjgy rhsbxh topaom Bepxnero yn- 
. jioTJorrenMioro sjieweirra 1 h BepxneA 
rpaHHQU HBTepaana 1 0 coct«bht bcjww- 

xy a 9 paaHyx. 2 .g/^ffi « Y 

• yAnuHeuHe HacocHo-xounpaccopHUX rpyfl 

• npH ycfaHOBe nnacrapa. Cosaoot b naxe- 
pa k36hto^ihoc AaaneHHe nopaAxa 2-3 Mlla 
h aanaxepoBUBakrr ynnoTHHTCHue aneueir- 
tu | m. 2 b xpHxieaux yiacrrax nnacTupa 
4 (4«r. 2). hoBMHaioT Aaanciwe a naxe- 

pe h 'pacBUpanr ero caaiajta yruiOTHH- >° 

TeJIbBUMC 3nCMCHTa>af I H 2 COOTBCTCTBy- 

toosie KOHuesbic ynacrxn rinacrupa 
(♦mt. 3). Ilocne qero oTxpwaacTca AH<Jr- 
♦epeHUHanfeHb^ xnanau 3, npeABapHrenb-^ 
ho HacTpoeHHuA Ha 3 an an ho e Aaaneime, 55 
h pa6o*efl *:'AKOCTb» pacHHpa»T cpeAHwio 
qacTi* nnacrupa. Aaanenie b naxepe no- 
SboaioT AO pacMCTrforo P4 r cGecnewBaw- 
mero npHxante KOHuesux yqacrxoB nnac- 



tup* ABBneuHeM P k , npw 3tom cpenHaa 
MacTb nnacTbipa b HHTcpBanc If Aefcop- 

MfpyCTCH paCICTHMM A«BnCHHCM fg* 

A© xacaHHH c BHyTpCHHefl noaepxHocTbio 
oficaAHoft KonoHHU jw* HCKJiw^fiHHR Harpy- 
30x Ha HHTcpBan 1 0 (4nr, A). B npouec- 
cc ycraHOBKH nnacrupb A BHecTe c naxc- 
poM nepeMemaerca oTHOCHtenbiio KHTep- 
B ana 1 0 odcaAHOft xonoHHbi Ha BejiKWHy 
a/2 9 ho GnaroAapa Bd5opy ahhim nnac- 
rupa h cooTBercTBymeft era opH cht auhh 
nepeA ycraKOBKoft oTHOCHTenbHO hhxhcA 
rpaHHAU HHTepsana l #l xoHueabie yMacr- 
kh nnacrwpH, npHxaTbie x oOcaAuofl xo- 
noHHe 9 OyAyT HaXOAHTbOl BBC HHTcpBana 
l 6 ea paaHOM paccroHHHH a/2 or coot- 
BCTCTBynqHx aro rpaHKA* Taxoe pacnono- 
xchhc nnacTupfl otfecncWT coxpaHHoc*b 
ero h oticaAHoft xonoxtu b' HKrepBanc, 
ocnadneHHOH otbcpcthahk. 

♦ o p m y n a h s o 6 p e *. h h 
CnocoC ycTBHOBXH nnaCTH^a ~ hhtcp- 

BBlie HCrCpMBTHIHOCTH OGCBAHOft XOnOH" 

bu 9 nmrnaxwA cnycx Ha TpyOax iha- 
pasnH^ecKHx naxepos c yonoTHHTeribta*- 
m sneMenram h ycTaHosneHRoro na hhx 
nnacrupa f aanaxepoBxy ynnoTHHTenbaux 
9JI6Nbhtob naxepa b xoHueaux ynacrxax 
nnacrupa h pacmHpeHKe nnacrupa no 
sceft Annae nyrew codAaaua uaouTO^Horo 
AasnftHHH b ynnoTHHTenbtux sneMeHtax 
naxepoB H b uexnaxapHOft sone, o t n h- 
h a » h h ft c a tcm, *rro* -c nejibx* . 
oCecneteHHit sxohohkh uaTepHana nnacru- 
pa f nocne cnycxa*. nnacrupa Bcpxwifl to- 
peA HHXHero yiuioTHHTenbHoro aneHeHTa : 
rUBpaBimnecxoro naxepa pasHemaioT ua- 
nporHB HHxHeft rpaHHW HHTcpBana na- 

repMBTHMHOCTH 9 B AHHHy lUiaCTUpH BUflR- 

paxir b coorsercTBHH co cneAynoieft aaBH- 
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me L - ArtHHa nnacrupa, m; 

l 4 - AHHHa HHTcpaana HcrcpMCTHu- 

HOCTH oOcaAHOfl KOJXOHHU, M* f 

1 y 3 - pfiHHB. ynnoTHHTchbHoro 3JieMeH- 
* ra rHAPaBimqecxoro naxepa, m; 
. p - ABBneKHe b m ap aejiH ne ckh x na- 
xepax npK npnxaTHH icoHueBUX . 
ywacTKOB nnacTupn, Mlla; 

1 - paCCTOHHHe OT yCTbH CKBaXHHbl 

AO BepxHefl rpaHHUbi MHTepsana 
HcrepMCTimHocTH o6caAHoft ko- 
jioHHw , m; 
E - Monynb ynpyrocTH MaTepHana 



TpyO, aa kotopux aponsaoffUdt 
cnycx ruiacTbipa t Kna| 
C - oTKomeHHe HapyxHoro A«a«Tpa k 
b Hy Tp en Be My rpyfl, Ha Koropwx 
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npoKSBOAHrc* cnycic nnacTupn; 
Kos^HzpfeBT IIyacco«a Narepuana 
Tpy6 f Ha kotopmx npoMsapflHTCfl 
cnyac ruiacTupH. 
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CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered, 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

(i is Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval /o of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval Iq. Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval /q 



during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P\ 
ensuring that the terminal portions of the patch are squeezed 




is the quantity a, equal to 2 



p-/(i-3i) 
£.(C-1) 



, taking into account the elongation of the tubing 
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by pressure P t , where the middle portion of the patch in the interval /o is deformed by the 
calculated pressure Pj « P\ until it touches the inner surface of the casing, to eliminate 
loading on interval /o (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval /o of the casing by a distance a /2, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval /<>, the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval /o at equal distances of all from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 



A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

ix is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 
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